Decline in response to nicotine in aged rat striatum: correlation with a decrease in a subpopulation of nicotinic receptors.
Specific and reproducible changes involving the cholinergic and dopaminergic systems have been described in both the aging rodent and the human nervous system. Nevertheless, relatively little information is available on changes in nicotinic cholinergic receptors occurring in normal aging, and there have been few attempts to correlate alterations in receptor densities with changes in nicotinic actions. We have utilized the nicotine-mediated stimulation of endogenous dopamine efflux in a striatal slice preparation as a functional index of responsiveness to nicotine in aging. Following incubation with nicotine, this efflux was significantly lower in 25-month-old (aged) as opposed to 4-month-old (young) rats. In contrast, the release of striatal dopamine following a high-potassium stimulus was similar at both ages. Binding studies in young and aged animals did not reveal any significant change with age in the total number of striatal nicotinic receptors recognized by either [3H]nicotine or the neuronal nicotinic antagonist 125I-neuronal bungarotoxin. However, there was a nearly 80% decline in the subpopulation of striatal nicotinic receptors jointly recognized by both nicotine and neuronal bungarotoxin, but not by alpha-bungarotoxin. Quantitative autoradiography demonstrated declines with age in this receptor subtype in several brain regions examined. Decrements in this specific subpopulation of nicotinic receptors or in the nerve cells expressing these receptors may contribute to the functional declines that take place in the aging motor and visual systems.